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(57) Abstract: A radio communication apparatus for transmitting and receiving a digitally modulated signal equipped with a consti- 
tution suitable to transmit and receive modulated signals of different modulation systems or symbol rates with a single transceiver. A 
radio communication apparatus for transmitting and receiving signals of various bands and for transmitting and receiving modulation 
signals of different symbol rates with a single transceiver to have effects in simplifying circuitry. This radio communication apparatus 
for transmitting and receiving digital modulation waves of at least two different modulation systems is characterized by comprising 
a synchronous loop for the independent feedback control of the phase component and the amplitude component of a digital signal 
to be transmitted to the transmission system and by switching the loop constant of the phase and the amplitude synchronous loop 
according to the symbol rate of the digital modulation wave. This invention provides a radio communication apparatus effective in 
simplifying circuitry. 
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mmmmmm 

*mmfe. ? ? jv&M-znitis* %>temMia&n\iz. ft o , 
jvmmznfrM ^&Mit§iiifigs©^J £ it, h i 

©XtT$?.#i¥l 0-3 2 2 4 0 7 ' 'fa7Jl/A> Fr-^ItS 

I (Inphase) , Q (Quadrature Phase) © IK *f§-*t l> 1t%k> I , 

mm%k\Z&^-X\1t^i?$ )V(D I , QfS-^-^rD AtMT7tn^ I , 

>7° (PA) §jrbTlit5i)St&oT^5. 

H 2 ©XKT I) IEEE TRANSACTION ON COMMUNICATIONS, VOL. COM- 2 
20 9 , NO. 7 .JULY 19 8 1 "GMSK Modulation for Digital Mobile 
Telephony"**, H 3 (DX T? & § IEE Electronics Letters, VOL.1 
5, NO. 10, MAY 1 9 7 9 "Polar-loop transmi t ter"fl«fc 5. 

tit, mm ^\z&ffimM)i<-7°%m^fcJj3:~T;&z> „ i3®jtitiifi 
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CD T $i § o 

m^^ffi^n^n 88.0-915 mhz, 935-96 omhz©9 0 0 mhz^ 

(KTGSM 9 0 0 ) (DmiZ, WIlSitTDCS 
10 ^tn^tl 1710-1785 MHz, 1805-1880 MHz CO 1 . 8 GHz^ : 

HTDcsi8oo) 4»*10pcs (isif^^^n^ni 8 5 

0-1 9,1 0 MHz, 1930-1990 MHz CO 1 . 9 GHz^ : P C S 1 9 

oo) m&Mmt£nT^& 0 g s M^sUcffl v^n§^fs^^«> dc 
s.pcsis^ts, — ^©GMSK^ii^s;^ffl v> ^nx^s. 

feE d ge^&iwi— commwtfti&'vmm isn& ? ttt^§. 

5 fc, GSMKM«^3/t>F (GSM 9 0 0, DCS1800 , 
PCS1900) EDGEM^3/t>FT©fl^f^ 

20 7 OkHz/sO-ff t^oTV^o 

— i3t^^ilTWCDMA^^ fS f«^nfni 

9 2 0 - 1 9 8 0 MHz, 2 11 0-2 1 7 0 MHz© 2 GHzf :£ITWC DM A 
2 0 0 0 ) feiA*»ttHS*lTl^. WCDMA^itt, ^fl^^^E 
DGE#5£ £1*3*1*. ffcffi, (QPSK^fS) £ Jl V> T V> 

25 eSlv' >^;V I/" h (CDMA^Tte, f >y 7> - h t ^ 5 

— W^C & 5 # * u^TtiGSM/EDGE^^tititSfc!?). > 



WO 2004/002098 



3 



PCT/JP2002/006105 



h (Dm:^.^m ^S) 3 . 8 4MHz/s £ # AT fcl ES 5£ T? &<> £ , 
3^ S It * N B# fr 5 M ft He # S 0 # S # 5£ £ ffl V i T I o 

r7-r >^m* Steffi an ^-^^.t^era in ;v-yt«fc d >j§M-r § 
if n£*>|sgi$tegj s&fci, dcsisoo, p 

CS1900, WCDMA2 0 0 0 & M ft ifi ^ ffiffi 

20 v c o (mffiMfP^ig^) ^dcsisoo, pcsi 

9 0 0, WCDMA 2 0 0 0 lfHtl?ftffl{tl< Hi 5§ *H © f6f ffl§ ^ £ 0 
25 h^H&o -f&fca6, 

->>^;n^— Ft:«CT« omxz>^®L&w#2>o $nt. 
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DCS1800, PCS1900, WCDMA2 0 0 0 « ife Sfc # « 

ft^ziifrb. l n a a&m^mmm) , ^^i/^hn>n-^a>5 

^it^DGS1800, PCS 1 9 0 0, WCDMA 2 0 0 Olf^StT 

hi i \t^mmom 1 o^j6©^t8fc.*tt**msi®<ift«©*i^sw'r 

7* D 7 ^ B t ?» . 

10 0 3 H^^^ODH 3 ©^ifc©Jgftfc:tH**te«fflfig«0»j£&zj*t" 

m 4 tt*ss?8©^jfi©^ii tz&vtz&m. mmmrn ^ - y° o m ^ — y° 

15 ^ny^0T$5. 

y n y 2 m t & § o 

H7te:£f£ | ?scDfi6 £iSiii®«^B©*J&£^ v r 
:/ P y £ IH 7? & 5 o 
20 f8^SHlt5fc»©Sl0fi 

^m^nrcm^^m^mf ^mmmm mm <d mm ^(oyuy 2 m&mr 

%(D7:, I (In-phase) /Q (Quadrature-phase) If A 77 8 , 9 , 
VCO (Voltage Control Oscillator JE till 19 & & gg ) 3> 
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MSI 6, PA (Power Amplifier) 2, «»»ilT0CPU7, T 
> er 1 £ D *i £ n £ o CPU7^e>(DMHfB^l 0,1 lte, 

m i fc«ti»T?^$ns «fc 5 fc, fn^nffiti;!'- ^i^^o y ^ 4 £> «t 

5 D>^4tIi;K^^Dy^5t»CPU7l:J;0ifl$nS. 
ffiS&WSg 6 Jcfcifa-^A***^ 8 , 9 £ 0 ^-X n> Hi^ I , Q# 

o 3 \z mm is ft. v c o 3 6tij*$nfcfi:fflasms^ 9 9 ^nm^m 
§16 cfti&sn, jgifi^sasg 16^ e. ^nfefe+B^sifi^ 100 
spa2 izmmzftZo PA2©ffi*tiT>fti tMsns ttfe 

15 ■*§■ 1 2 <h UT«i;i/-^«i«^py * 5 fc-en^n? w - H/ty ^ 

§ 1 6 lCfftlt$n§ 0 \iLm)V-7°M$L^ & y ? 4 S^©f£ffiM 
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Mj& ~? u v 9 4 \z \$ 4 1 m m <D if 9 7 0(3^1:, PA2tB*©iS 

(H^ts. vco3tu omsmmm^ 9 8 fc«t 0 ffcrawiisnTteffl 
mnmn 9 9 ^m^-r § * p a 2 a> 5 ffi^sn&iftflSttH^ftf 1 5 & 

ilJ^nyH, VC03, ig I! ^ IS 1 6 , P A 2 ^ £ £f£ *g |w| $! 

10 jp-^iusns. 

a 2 ^ zmti-znrznmftLmtiM^ 1 2*»7^-hvv;^x**n, n 

15 mm^m^wcmm^nrc t ^mmwuk^m^ 9 7 «t 

gfif 1 3C«k0 ftffiSWif 9 9 Sifi^il, P A 2 ^^LT7> 

a 2> e> mxtsnfcftmmmtim^ 1 2 tf&ngiisg 1 6 \zy a - h 

p a 2 \z & zmrn mmjv—y'iflm^ znz>> 
)k\zc p u 7 \z^^m^)v-ymm^u v % ^^^nm^^-ym^ 

25 c p u 7 ^(Dummn lo.nckD fi:iB;v-^ii$^n y * 4 * 
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^©-©^^ <h its, ;w — # © ^ ife * ^ ;v— ® SJife #*frfc> 
n§„ ;v - y 5£ 3. £f 3 ->>^;H/- b**S5< & V , & 

fc«p{f ^ 10, 11 £ffl<^T V C O 3 <DJi-^^;HiII^S« 1 6 (DMm 
10 ^^t^>^JH/"h©I^WCDMA^S^llt§|^ > CPU7 

^ £> ©0J$Ms-*§ 10,11 tl^^x e D G E^^<z>±J-8rte;p-:7 0 fiJ#^ 
;p-^°^^^fg< IS^b, w c DMA^SroSnti^ — "7° f ij # ^ — ^ 

T 2 MH z J^T, WCDMACi^ttl 0MHz £i, T fS S CD ^ ^ >1>I £ & 
15 §0 

© ic <fc n &\ er >? ^ $ nfe 
^jccfc 0 ©ant y-^^^^^T^M^^;^^>#;n/ - hcDM 

fct, \tmmM)V~-y°ffl\lLm)V—y 0 m^x2 v z a , vco3, PA2i: 
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S„ ^<Dtz.isb P A 2 fcliv C O 3 jfr 6 © *@ ^ fl <ff -*t 9 9 *tft|&Sn5 
tifet. Ifi;i/-^i)J^O y # 5 ^ 6 ©JgifS^^fg-^ 1 3 

n, pa2» zommnmm^ 1 3 k £ o &*aaw«# 9 9 ^igifg^fi 

T t> , */>-&)VV— K:^CTCPU7^&0Hii^l 0,1 lfc«fc 
0 m*-S 21 1 fcJ: D , v>#;i/U - h ©Sfo^ fc««c©^^Jc 

10 ^mnvmwjz &n\*. mi om-mvmmmu* T^^jvjEisnft 

;w - £ ffl , c n & 1*1 39 ;i/ - :/ © ;w - :/ ffl # * £t ft # # © > # ;v 

mmmm mm^mm * t it, 1 cin-phase)- /q 

20 (Quadrature-phase) fi# A 2/ 8 , 9 , HQ 35 ^ SSI 6 , fiffi^J^S 
17, ff-^#>yi9, 20, LPF ({£^513® y J )V?) 2 1, 

2 2, VCO (Vo'ltage Control Oscillator ItJEW 3, 
jgiHlfei&gg 1 8 , PA (Power Amplifier) 2, 1/ * <k XSM 
jd^D»^ 2 3,2 4, CPU 7, 7>7tSf l^tHl^. CP 

25 U7^Blt S3 H8Iti$tl5J; 5 fc, MfPif # 2 8,2 9,3 1, 

3 4,4 3 nftlft"^^>7°l 9, f t-^*>^2 0, VC 
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03, LPF21, LPF22 tftfe^tlS, if ^AtlWi^ 8 , 9 £> 

6 ^ & m^f sn&f 2 7 «&*B#mgg 1 7 & &&mm 

«ms 1 8 &*b&&s 1 7®m*^t-^#>^i 9 

5 ' £^LTL P F 2 1 IzmSZtl, LPF2 1 5 fc* ft *I ^ ^ # 9 8 # 
V C O 3 K&l&StU V C O 3 teftffi^fHf •*§■ 1 0 0 £ P A 2 

£ 0 PA2cDm*«T>5 : -^-i^f*^$n?)i<tfe(c > i^M^m^{f^- 

2 5,3 2 tlTfn^nn^jft^ns/ £ 2 4 > M«fiyny # 
2 3 M^^^m^n v z 2 3 0tB*«*f B 1Jiti^i:^ 

iMffil 8l:7^- HAy^$n§. — 7a> 1 8 ©m^te 

ft-v > #>7'2 0£^LTLPF2 2 tl, LPF2 2 ^ 

m%Wkmn5% 3 0 #P A 2 llft|&$ft§. 

$n§ 0 p a 2 m# (D-mm^mijm-^ 3 2 % v^)v& ^zsm^m: 

fl7'D y # 2 3T«fF^Mtt©^ 3 3 KHg&Sft, ft*Btfei£S& 171; 
20 X*$tl5o flitt^l 71?^, 7^-F^y^Snfcf>K«Mi 
f 33 ttfl^ti^ 2 7 £<Bfi:ffiJt*lE&fiV>, US O^ir — 
IHS&l 9TftffiliC)SCf;ii^4l$t§ 0 £ <£> ft *B $1 ^ « fci: , 
L P F 2 1 TfEil^tlSi £ *> KlSIW^^SWlffibTffiffilSlgft* 
9 8tlTVC03 JC^jS&^ns. V C O 3 ^(D&mm^m^r 9 8 11 

T fefc, ffiffittSES 1 7 , W — *Ji£>7m& 19, LPF21, VCO 
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3, pa2, u^jv^^zsm^wn^m^ti v z 2 3 \z «t o tfc*ipa#!;p— 
^ 2 7 £©igipgifc&£fT^ a&g:©^* — s?#>yiii» 2 0 xmm 

iil:ffri;feii§4^$t§„ d©ig#S^^«fi£«, LPF2 2TI 

p a 2 ©m* §gfrT^s>^;v£iH£n& t vxmti 

t§. E ETffcJlJSlUftiftg 1 8 , fr — z?tf>7m& 2 0, LPF22, 
PA2, l"*)V&£.&m$i&&&7u v 9 2 4 \Z «fc D IiI^iJl/-y^ 

<D^^Uc*fJ&T § fc#>* ->>^;H/- h t^DTC P U 7 ^ & 
^ 2 8, 2 9 {CcfcO feffifaSUl/-:/©^* — >7m& 1 9 

tfflra»i;v-^ifiiif»iJi'-^oji/-^#^ x> 
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iliDi^.i'&btT, CPU7*60iWif 3 4 , 4 3 fd «fc D L 
P F 2 1 , 2 2 ©if Uj&&&Zfim(D&n i b%} V M%-%o Z.<D&5\£)V — 
y° 5jHj f# © iQ & X \Z & t> i± X )V - 7° © m s •l?njfiC'b-BU'0«|^.*Ilt-C 

^^t, *^0j©f§ i ~fg 6 ©i«©^iu;:& tf^i'-^fim, 

10 ;i/-^fiJ#^J — ^ 7 6 h (DiV^^Tglt§i^» 

;i/ — :/ f ij # t? & D > — y^^co o ui/ — o t & z>mWi 

Wn) (0 4© 7 9) t^LTifU*© 1 (H407 8) £ fi co 2 (04 

©so) — :/#ffia*5fe5££&s<fc3 fcsnsnx^s. 14 

15 m&(D)l—7°mmX& 0 , ;V"7°flJ#^7-^ 7 6 i J:b^T;i/--7°flj#^ 
Kft^T^D, Jl/-^fi|Q)0t^LTiiVUl/-yfi|a)0' (04 
©8 2) *«#e>n-5. 21 O^HT?^— y ©if n jft, fi^wlfcfl)2 0t 
;V—:?&te)&s^5fcJEa: co 0 ' M b T if D j& a> 

1 ' ( 0 4 © 8 1 ) £fico 2 ' (14(083) & JV fet fa Z> 
20 J:5 1:«l5lx6n§o J^±$^fc;!/— :7°f(J#©^ D 

>:/®s& 19,20 (Dmmtj) o *^lt?^^, if a *^ssl p f 2 1 , 

2 2©ifn^, U<DtyQm7L\z£.r>ft?-h(DX&Z> a )V—7°(DM, 
if a jfit © ifc^ffiffi « EI 4 K: m b fc fe © Ti. ttx Ufz < > il * & fe © 

^^ — i?7$>7°m$&l 9,2 0©i^^DIifcltt«^<, VC0 3 
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omm (0 3 T?»«wi§ 3 i \z «fc d Mfi) tPA2diiii, 
©ffi©|gj&^iif Dl^t^otfe^iirf § 0 vco30 

^!:ttvco.3©igsi<i, ->>^;n/- h #{6 v c o 

5 3 (Dmm. £fg< isjt-rs. p a 2 ©^iM^jt^^am^-^«^tt> ^{§© 

m 3 (Dmmommiz&^Tfe, mi. m 2 (Dmrn^^mmm, 5*5?? 
)i^m intern ^^m^m rzmmmm mmommm^&nmm^—y 0 

% m $ n & fi # & 3t s m -r § ^ ft si « s e © m m 43 «k # s m m © ^ 

20 If I (In-phase) /Q (Quadrature-phase) f^AASf 8,9^5 

as 2? u- 1 o 9 T^n^nstwfflftifefcys; zfn >n- hznxy ^ 

)V? 113 n§ o S^irl 0 8, 1 0 9fctt90 JS#f@§£ 1 1 

25 w -^^^jsi&t-s^sp^igig i i i&&mzti. mm^m^i 1 l^rac 
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i o 9 & <d <f m m &m & y j )v y i i 3Tiii wu&fr%$ti/*f&& $ n 

T&ffl«l»[« 1 7 £> «ktfM"fi#mS§ 1 8 Ctl&$n§. 

mmmy^jv?) 21, vco94§^ixPA93HM^n§. — 

5 77, JgiliS^^^18^^|&$nfe{f-^«^Y-> > ^>^2 0, LPF 
(fg^iiii^ -f )V?j 2 2§^ITPA9 3lCfti$n§o LPF2 1 
©m^7«-^«fi^^^«-^ 98t LTV C O 9 4 Izi&m^n, V C O 9 

4 (Dm-tife&ffimmm^ 1 o otitPA9 3CM$n5. — 7j> l 

P F 2 2 <Z>tH;frfci:^i|@KM«# 30tlTPA93 !:M^n§. PA. 
10 9 3 (D mil fey* V V y 1 1 4 , 1 1 8*J:r;fa^l/^*4 5Cft^$ 

ft 3 o 

PAtB^lifli^F^Sti^t^It^S^tl 1 5£^L 

15 aftftwaAsns. c©"f w«fe»c«#tt^^;pftiii3ia& 1 1 7 £ 
M^nt^riMiti^© ^^jvt^ji^n^K^stif 2 6 £ 

L T&ffltfeifcg 1 7C7^-F/t7^tl§. :/ D v y 1 18ttPAO 
Rgffift&te-ffc&Blf- 5 5 1 9§^bT7^^1 20 

0 1/ ^ ;l/ « #t 0J n $ ft 41 ffi ft ft £fc ft ^ 3 3 tLTitltt^l 8 

7 ^ — fa v y $ ti & o 

i5lctiT^$n§<fc5fc, ->>irit-r if 1 1 2 , 7^^11.3, 
25 7 ^JV^H6, 7^f^^l 2OCB*n j enCPU7*&0ifljSf 

1 2 2, 1 24, 1 2 6, 1 2 5 *tftl&SnS. ra7>^f 4 5 
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i^fiTa^^^f45©tHA^iit§LNA (Low Noise 
5 Amplifier) 7 4t:M^n5. LNA7 4©(fi*H: I tQif I: 
5Ht £>ft, I ft 5 ^7it 10 3 ^ttT^-X/t> Fft^-^«*it-^> 

mes 5 2 fc#^$n> LPF5o?^t$is$nfct, ut^-m 
5 5^e>m*$n^ 0 — q«#»s ^u- i 04^ii-it^- 

X A* > H * *t! JI & *8£$ 5 3KM3n, L P F 5 lt^IS^ 
10 ^S^tl^m, Qi^tBASf 5 5 6 ^5tB*^n§. 9 0^#*I§§1 

o 5 fctt>'>-feij--f if 107 nm&.&mn'zn-ft&mm 1 o 6 

a^i&sns. io6^ e> ©§§igffi^-te^ # +h i i 5 & «fc 

tfl 1 9 tefe^f&sn*. 0 5 t:ilTi^n§J;5i:, ~>>-fetf-f If 
10 7 fcteC P U 7 ^ e>©0J^IM-^ 12 3 ijtMsns. 

is j^t, &mm<Dj&m(DW}ft\z-o^Tmm~§rz>o m nx^m^ 8 , 9 £ 

u >rt— ^fl08, Qi^S4>iaiiiji[}:7»; 7°^ >A- h 

t§^^109, 90 m.&m%s 110, ^§|5^$g§§> v->iriJ--r if 1 
12, 4>liB 7 ^ )V& 1 1 

20 3 e>^:SifiSS3ElH»^ ioT^^tl, ^HJ^feffc^OW ^ 2 7 fc^ 
Jfe'^nfe^, tftMSl 7HA*$ns. £fc> PA9 3tilA©ili 

psnsfigiiffii o 6 s <DBMm nts. i i 5 -VMS z tLq> mm 

25 mffl& 117 S^rLTtffiMig 1 7 HA*§n§. &*Btfci£g 1 7 T 
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»?E££j&£1±£o £©te*B83M««Efci:* LPF2lTllEfl1-§ti 
% (Clf ^^^iffibTtH^ii^ 98ibTVC09 4 SffcffifWffll 

5 te\ 1 7 , ?^->^>yiIf{& 19, LPF2L VC03, 

P A 9 3 > ^n«;M14, -i'tl 1 5, 7^J^1 1 6, k^;V$iJ 

P A 9 3 m^KDffiM^m^if ^tfet/O y £7 1 1 8^ilT, ISM^ 1 0 

10 6 a* e> (Dmmim-^t a ^ij-i 1 QTH^^ntpri^ttfi^fcii^^^ 
mm^j^^m^m^T 7 a j^uo, v^^um^ 1 2 i^^it 

15 Mmm^mwtfe, l p f 2 2 T«Et^#t-& ttfc MWtfc^^Pffi l 

TlgflPf fl^ 3 0tLTPA9 3 SigifS^ilb, KM$t«^-£r£B:ft-r 
g& 2 (K LPF22, PA93, 7" D y 7 1 1 8 , 5^119, :7 ^ 

j^no, i^^;nwnffi i 2 i «k t>is«rafl!;w— y*#*KbT^s„ 

4 5$j] > lTLNA7 4HAA^tl§, LNA7 4©tB*W^-«^^i^ 
1 0 3, 1 0 4fc:A#2*l£. ^©^^Ifl 0 3, 1 0 4 fcfJRHftjlf 
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